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The rice stem borer, Chilo suppressalis W., is
one of the most important insect pests of rice
culture in the temperate-subtropical regeon of
Asia.
The presence of a sex pheromone in this species
was first suggested by the early investigation of
Kaburaki et 01." using McIndoo's olfactometer.
It has since been reported that the sex pheromone
acts as both an attractant and a stimulant, the
latter initiates the mating dance prior to copula-
tion!). Isolation and characterization studies were
undertaken, however, attempts to identify the
chemical structures were unsuccessful due to
limited materials",
Recently, Nesbitt et 01.·> reported that the sex
pheromone of this moths col1ected in the Philip-
pines is a mixture of (Z)-l1-hexadecenal and
(Z)-13-octadecenal. These researchers relied hea-
vily on electroantennograrn (EAG) assays and gas
chromatographic (GLC) retention data to reach
their decision. They also referred to the field
attractiveness of the synthetic pheromone mixture,
but detailed data were not presented. Indepen-
dently, we identified the pheromone structures,
by using GLC, GLC-mass spectrometry and EAG,
as the same two compounds reported by the
English invest igators'", The activity of synthetic
mixtures was studied using 25;:'6 to 95;:'6 (Z)-
11-hexadecenal (HDAL) in (Z)-13-octadecenal
(ODAL). A peak of activity occurred at the
75;:'6 mixture as monitored by a laboratory
bioassay utilizing the mating dance as the sensing
agent. However, attractiveness of the 75;:'6 (3: 1)
mixture could not be demonstrated by attraction
tests in a laboratory flight chamber. Therefore,
a field test was designed to confirm the attracti-
veness of the synthetic pheromones to male
C. suppressolis.
Synthetic pheromones used for this study were
the same as in the previous reports>. The purity
was greater than 98;:'6 as determined by GLC.
One- or two-day-old virgin females were ob-
tained from a rearing program utilizing rice
seedlings as the larval diet at the Institute of
Physical and Chemical Research". Female pupae
and emerged adults were held in a wire screen
cage (23x23x32cm) at the room temperature
under a natural photoperiod.
Field tests were conducted in a paddy field of
the Tohoku National Agricultural Experiment
Station, Omagari, Akita Prefecture in June, 1976.
The sticky traps, Pheroconie lC (Zoecon Corp.,
U. S. A.**), were placed at IS-20m intervals in
two paral1el straight lines which were about
200m apart at a height of 30-40cm. A hexane
solution of the chemicals was placed on a piece
* Present Address: Niigata Engineering Co. Ltd., Kamatahoncho, Ota-ku, Tokyo.
** They were kindly supplied by Dr. Siddall of Zoecon Corp.
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a) Two traps/test; June 6-11, 1976; Omagari.
b) HDAL: (Z)-ll-hexadecenal, ODAL: (Z)-
13-octadecenai.
of filter paper that was hung in the middle of a
trap and secured with adhesive' tape. Two virgin
females were confined in a plastic vial (6x3cm)
with wire screen ends. The vial was placed
directly on the sticky surface of a trap. The
traps were baited within about 30min of 19:45hr
to 20:40hr during which time the male is in
flight searching for females", The number of
males captured in traps were counted about 2hr
after the baiting.
Preliminary field tests showed that each mix-
ture of HDAL and ODAL in ratios of 3: 1
(optimum ratio for the activity obtained from
laboratory bloassay'"), 5: 1 (active mixture repor-
ted by Nesbitt et al.41) and 7:1 (naturally occur-
ring ratio in our previous study") was attractive
to males at the total level of 1 or lOpg. Thus,
six mixtures in ratios of 20: I, 7: 1, 5: 1, 3: I,
1 : 1 and 1: 3 using Ipg of mixture per trap were
tested simultaneously along with the individual
Total No. males
captured-'
Numbers of Native Male Chilo suppres-
salis Captured in Field Traps Baited
with Synthetic Pheromones and Virgin
Females.
more attractive than the 1: 1 and 20: 1. These
data confirm the result of Nesbitt et al.41 and
almost coincide with the result of our laboratory
bioassay", Moreover, the attractiveness shown
by pheromone mixtures of a relatively wide range
of ratios is similar to of Heliothis virescens (F.)
whose sex pheromone is a mixture of (Z)-11-
hexadecenal (same as the major component of the
Chilo sex pheromones) and (Z) -9-tetradecenaI8,81.
In these field tests, all the Ipg mixtures were
less attractive than two live females. It is
believed that this level of activity is a result
of method in which these chemicals were
dispensed, although some other factors related
to the attractiveness remain to be evaluated.
The effective period of the active mixtures at
Ipg level treated on filter papers was about 2hr.
This was probably due to rapid evaporation or/
and degradation of the compounds. To prolong
the effectiveness of the compounds for a longer
period in field investigations, use of pheromone
dispensers such as rubber septa, polyethylene
wicks, etc. should be examined. Furthermore,
considering that many aldehydes are readily
oxidized by atmospheric oxygen molecules, an
appropriate antioxidant mixed with the phero-
mones would probably prolong activity.
The lack of attractiveness of the synthetic
mixture in the laboratory can not be fully
interpreted, however, a time lag between the
sexuaIly active time of the males released and
the effective period of the chemicals baited
might be a factor.
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compounds at the 1/1g level and two virgin
females. The data obtained from six successive
nights are sum mali zed in Table 1. It is clearly
shown that synthetic HDAL and ODAL were
attractive when they were mixed together in
ratios of 1: 1 to 20: 1. On the contrary, 1: 3
mixture and each individual compound alone were
shown to be quite inactive. Among the active
mixtures, 3: I, 5: 1 and 7: 1 mixtures were equally
References
1) Kaburaki, T. et al.: "Studies on Rice Borers
IlL" p.160, Japan Dept. Agr, (1939).
2) Tatsuki, S. et al: Boiyu-Kagaku, 40, 150
(1975).
3) Ohta, K. et al.: Agr. Bioi. cu«, 39, 2437
(1975).
4) Nesbitt, B. F. et al.: ]. Insect Physiol., 21,
1883 (1975).
2
5) Ohta, K. et al.: Agr. Bioi. Chem., 40, 1897
(1976) •
6) Uchiumi, K.: Rika Gaku Kenkyusho Hokoku,
50, 70 (1974).
7) Tatsuki, S. and J. Fukami: Koniyu, 40, 203
(1972) .
8) Roelofs, W. L. et al.: Life Science, 14, 1555
(1974).
9) Tumlinson, J. H. et al.: ]. Chem. Ecol., I,
203 (1975).
Studies on the Toxic Action of Insecticides against Insects. III. Quantitative Expression
of Toxicities of Several Insecticides against Larvae of the Silkworm, Bombyx mori L.
(Lepidoptera: Bombycidae) and of the Fall Webworm, Hyphantria cunea Drury (Lepido-
ptera: Arctiidae). Kimihiko SATO and Masana SUWANAI (Faculty of Agriculture, Tokyo
University of Agriculture and Technology, Fuchu, Tokyo, Japan) Received July 22, 1976.
Botyu-Kagaku, 42, 3, 1977. (with English Summary 9)
~ ~am0ma~~~~n~~m~~~~~H(m3~)~.~am0~~~n~a~
~a7 ;( I) ~ ~ [] I: I- I) ~al;:~~~ i~a ~h:n0 :lE.tt:J~JJU~ {lcmH::&, :nNilIifJ3.iE1't OlDj(
nI*~a~iiII, rtUj(W!l',fJjrf!1$1IIJ3-5) 51. 7. 22 )l:FJ!
~O)~tJ: Z, 'l11 :J :lftbm:to J: v: 7 ;l ~ 'l1 '-' 0 l: I- ~ tbmlr. i~-r z, 5 rom 0) ~1mfilJ (DDVP, ~:;
'/ z>, r\':7:r:tz>, r-BHC :toJ: v: NAC) O)tIfJlm~;r;u:f,(3'En!jUaO)OO~f;Jt>~1~t=. u:mi)~-JtO)m
O)Mtf'HfIr."?P"CI:t, 111UV-f,(3'EtIfJlm~m'i'Wo, IllUV-f{3'Eff!iUaJt> To ci'"fLII, 1AJim~tM,1:W cf,(3'EB!j
rmTcO)r;;]~I:t (W-Wo) (T-To)=K 't'!£'HJ'HLZ,. KI:t,t~'t'j)z,. Kcmu:mMcO)r;j~l:t.
K=aM+B c tss. a:to J: v: B O)I[II:tV~ittm c ~1mfilJO)m~-tt Ir. J: ~ ~;1 z, rlZ~'t' ih ~, I:. fL t:> 0)
~.0)*~~J:~~.mm~~-rz,mitt3n~~~~0).m~0)~~~mJt't'~;:'l:.c~~~~~.
~O)qi1tJ: 1.> 'h 1 :J :lffJJ!tl.I1::tlT1.> ~~!tl.~JO)~:!JJJI1:"?
~vr. liltMO)1tnH?lJ~ftll1:"?P -r 0) Campbell!', l:"
i- I- ~ ~O) LC oo {[I11:"?~'-(0)i'1i1Il2) :toJ:l! DDT·
A ~ :r;t:..-O) LD oo {[II1:"?P-rO)~$· il'1i!U3) 0)¥f1~
iJ;~ I), -en ~ l:t ~ 'Tn b j)JmO)4}iJ;jfg tr11:"?~t-r~
~fi!JO)~:!JjJMlmiXmlZPT1.> c u-r~' 1.>iJ;, .(;$:TI\c 0)00
{;*~}i:rt1((~I1:~Pu-rp1.>¥fl~I;l:tJ:~\ -15, 7;1 ~
7J s- 0 l: I- ~ fJJ!tl.I1::tlT M~!tl.1iIJO)~:!JJJI1:"?p-rI:t,
:Uj~4) iJ; BHC, *' ~ 1-"-)11 ("('7 :r;t:..-) tJ:cl1:"?
~ '-rWll~, 4}iJ;illotr c ~~rttiIJJJiJ~mlZPT1.> c ¥fl~u-r
~'1.> .
~!tl.fi!JI1: J: 1.>m!tl.O)J&~~ml1:"?~ ,-rl:t, 1llNreJ13O,B)




Ji'tJmut.:. <:. <:'11:, W: 1i!lifflWiffi, Wo: ~RWJ&~
tIfJlm:.t,li~, T: J&7ER~rcll, To: JlRW3&~n,Jr.o, KI.iJt
~",(,~1.>.
m1 {'U8) 't'1:t'0O))'iFJ::O 3 I- ? ;llfJJ!hI1::tlT1.>~fiJ!
~~llt~JO)?I}J)J~, m2 ¥flD) L'1:t~O)~tJ: 1.> 1\ A 'f: :.-- 3
I- ? j)JllW J: l!I\:r ~ 'J 7lfJJ!tl.K:tlT:o ~m~!tl.1iuO)
~lj)J H,1~, Y!IlJlH.~mcJ&~n~rcll c 0)~f*1:t. ~ 'Tn
O)tll(tl1: t (I):i-\:L'l{p ,Ht, KI:t}i:~c tJ: ~, uiJ' t.
K 0) f!ITiJ;rttO)U:ffi (M) c -iXO)p.g~*
K=aM+B (2)
"'(';l<p uW 1.> z c ~{'Q{'iut.:.
*m~"'('~, "D~flO)7J1~7lfJJ~:toJ:l!7;1~
'h "" 0 l: I- ~fJJ~I1: DDVP, "? 7 v :», ,,(';;:r;t:..-,
r-BHC :toJ:l! NAC ~)UV'ftti1limut.:~~, ...tila
c mJt~O) I:. c iJ~Jfl.1) TI."?iJ' c ? iJ'~Tl{([iJ'IV 1.> t: IVI1:rr
ts: ~ t=~W:~!& I) ;t c M.: ban:~ 1.>.
*3tI1:A 1.> 11:%TI. -;, *~*~~~$W37r1F;nKIi
W<$tmO)timF'f~~J:!tJ~':il:tjt.:, <:'1:.11:~f~~;&"9.
~ ~
-tltaztRm: 'h 1 :J'h'fJJm-J5Xf~*~~1976$5~
11 B11:j;:il ttTI.-r, rtDtRffl1:J: ~ -r1:f1 ~ -at: b0)"'(',
u:m 40mg (3 '0fnJUJ}-l, 100 mg (5 '0fJJJtl]) O)(fG1Ufl
O)fJJ~~ ",n-c~lO)!J!~[] ((~0)U:ffil1:r1Jili u t.:n!jl!,i,K
:to~ '-r~:J-tJ:u:mjj,'H,f,:H'!ll!1I1 u-r {l~:t\utz:
7 ;I ~ 'h "" 0 l: I- ~ fJJr1J.-IiU{~ 6 mm, mhHlIl/{,f
rlrili*~~r;;ijJ13't'~W t. t=ntltf~n't (1 0j)J!1t) ~3l
iful (24-26'C) L'~mJi'.g;t-rtlOnffut.:to)'t', u:
ill 20mg (3 ~fJJWJ) -l60mg (5 ~fJJWJ) O)(fG1lJtjO)j)J
!tl.~ iftt-'f~to)~~§ f!':JO).(;$:!i!I1::fUi1f1u t=If!fBI1::to~'
-ri$j-tJ:.(;$:lI!{ltf.:~~l!1±:I t. -rw<~ut.:.
-tltazti¥!~J : i!t¥fl8) C IPJ e, DDVP, "?;; '.l :..-, /-('7
3
